The expression of full length Gp91-phox protein is associated with reduced amphotropic retroviral production.
As a single gene defect in mature bone marrow cells, chronic granulomatous disease (X-CGD) represents a disorder which may be amenable to gene therapy by the transfer of the missing subunit into hemopoietic stem cells. In the majority of cases lack of Gp91-phox causes the disease. So far, studies involving transfer of Gp91-phox cDNA, including a phase I clinical trial, have yielded disappointing results. Most often, low titers of virus have been reported. In the present study we investigated the possible reasons for low titer amphotropic viral production. To investigate the effect of Gp91 cDNA on the efficiency of retroviral production from the packaging cell line, GP+envAm12, we constructed vectors containing either the native cDNA, truncated versions of the cDNA or a mutated form (LATG) in which the natural translational start codon was changed to a stop codon. Following derivation of clonal packaging cell lines, these were assessed for viral titer by RNA slot blot and analyzed by non-parametrical statistical analysis (Whitney-Mann U-test). An improvement in viral titer of just over two-fold was found in packaging cells containing the start-codon mutant of Gp91 and no evidence of truncated viral RNA was seen in these cells. Further analysis revealed the presence of rearranged forms of the provirus in Gp91-expressing cells, and the production of truncated, unpackaged viral RNA. Protein analysis revealed that LATG-transduced cells did not express full-length Gp91-phox, whereas those containing the wild-type cDNA did. However, a truncated protein was seen in ATG-transduced cells which was also present in wild type cells. No evidence for the presence of a negative transcriptional regulatory element was found from studies with the deletion mutants. A statistically significant effect of protein production on the production of virus from Gp91-expressing cells was found. Our data point to a need to restrict expression of the Gp91-phox protein and its derivatives in order to enhance retroviral production and suggest that improvements in current vectors for CGD gene therapy may need to include controlled, directed expression only in mature neutrophils.